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 KONDRASHOVA, M.N.; KORNIYENKO, I.A.

Rhythmic form of the muscle activity in response to the constant
electric impulsation. Bicfizika 10 no.1:56-63 '65.

(MIRA 18:5)
1. Institut normal'noy i patologicheskoy fiziologii AMN SSSR,
Moskva, fizicheskiy fakul'tet Moskovskogo gosudarstvennogo uni-
versiteta imeni Lomonosova i Ingtitut blologicheskoy fiziki AN
SSSR, Moskva. :
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RO z/’\un:o, T. M.

"Influence of the Background of nLhe Sugar Beet Mother Plant on the 3ead
Productivity of the Transplanted Planf, and of Later Generations Jhich are
Processed Industrially." QCand Agr 8el, Belotserkov Experimental Selection
Station, Belaya Tserkov!, 1953, (RZhBiol, No 1, Sep 54)

S0: Sum 432, 29 Mar 55
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VKOHNIYENKG, I.M.5 LAVEGV, A.P,

I}ssulm of the study of Lh? regime of underground waters in the
Polesye Lowland (1947-1957). Trudy VSEGINGEO no.10:1-8-167 16/,

‘ {MIRA 17:70)
1. Belorusskaya gidrogasologichsslaya stentsiya,
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KORg;fyﬁo, I M., Chief.Vet,
Graivoronsk Rajon Dept. of Agrie., Kursk oblast

"Dehe"ninthimf'ion with

relmi Zat h the extrac 2 i
) h},ﬁnt}nclepiasis of peese." aet from mele fem 4o
50:  Vet. 26(8), 1949, p 33
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K?RllI! ENKO, L,P, [Korniienko, I.P.]

Proposals of efficiency promoters of the Gorodok Canned Milk
Flant, Khar. prom, no,1:50-52 Ja-Mr '63, (MIRA 16:4)

(Gorodok(Kamenets Podolski Province)-—Canning
indusiry—Equipment and supplies)
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_ KORNIYENRO, K, —

Following the callof the time. Sov, profsoiusy 18 no,5;

(MIRA 15:3)

1. Predsedatel’ kul’tkorisaii savodsko
savoda imeni Nosenko, g, NMikolayev,

(Nikolayev-Shipbuilding workers)

g0 komiteta sudostroitel'nogo
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KRIGHEVSKIY, R.M.; KORNIYENKO, &,I.

= [ ]

(Coal mines and mining) (ine gases) (MIRA 16:5)
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KORNIYENKO, K.L., fel!dsher

Mz ol .
Spray cart. Gig. 1 san, 24 n0.5:59-60 My !s59, (MIRA 12:7)
1, Iz otdels i Act .
sz nro laktichealmy dezinfekts il 8. BolVtgy Holdavskoy

(INsECTICID®S,

spray cart (Rus))
(ANTISEPSIS AND ASEPSTS,
same)
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ACCESSION NR: AP4009135 ' ‘”'3/6056/63/045/066/2068/2069 ,
AUTHOR: Lazarev,'Bf'G.;{Khoréﬁko,«vQ_g.;hgggggxgggqxwgmbA.; Krivko,

A, I.; Matsakova, A, A.; Ovcharenko I .

b

At

.V ¢ '

TITLE: O the - layered and rilamentlike structure of the supercon-
ducting alloys Nb-zs and’ Nb-T1- ;

,sogncm Zhurnal ekeper. i teoret..fiziki, v. 45, no. 6, 1963, 2068- .

TOPIC TAGS:, superconducting alloy, niobium zirconium;alloy, niobium
- titanium alloy, layered structure, filament structure,  electron mi-, .
croscopic investigation, plastiec deformation, eritical magnetic field, .-
80lid solution, saturated solld solution, critical current density -

ABSTRACT: Data are presented on elebtron-microscopic'bbservations AL
of thin f1lms and filamentary systems of tracks in alloys of Nb with
23 at. % 2r and of Nb with 66 at,$ Ti, Samples of the original
alloy were compared with samples reduced in thickness by rolling
from 2-5 mm to 0.05-0.5 mm at room temperature. When observed by -
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HeRWiyenss, L. S

56-3-44/59
AUTHORS: Korniyenko, L.S., Prokhorov, A.M.

TITLE: The Fine Structure of the Spectrum of the Paramagnetic Elec-
tron Resonance of the Fe3* Ions in the Lattice of A1,0
(Ton'kaya struktura spektra elektronnogo paramagnitnogé re-
zonansa ionov FeJ* v reshetke A1205) (Letter to the Editor)

PERIODICAL: Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 3(9),
pr. 805 - 807 (USSR) '

ABSTRACT: The I"e3+ ions ‘were introduced igomorphically into the A120 -
lattice. The spectrum mentioned in the tit1e1was inve%igaéed
at room temperature, at 3 frequencies of 2,5 0. 4.10'Y at
field strengths of up to 16.200 Ursted. The following results
were obtained: The Fe’* ions form 2 systems of not equivalent
ions and each.of these systems furnishes a spectrum conaist-
ing of 5 rescnance lines. If the outer magnetic field is
applied parallel or vertical to the axis of the crystal, both
gpectra blend. This tends to confirm the existence of a simi- .
lar direction of the axiul crystal field for both ion systems.
If the direction of the outer mgnetic field deviates strong-

Card 1/2 ly from the parallel or vertical direction, the lines of both
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT :

Card 1/2

. . 80V/56-34-6-50/51
Zverev, G. M., JKorniyenko, L. S.y Manenkov, &, A.,
Prokhorov, A, M.

A Paramagnetic Anplifier and Generator on the Basis of Chromic
Corundum (Paramagnitnyy usilitel!' i generator na khromovom
korunde)

.Zhurnal eksperimental'noy i teoreticﬁeskoy fiziki, 1958,

Vol. 34, Nr 6, pp. 1660-1661 (USSR)

The spectrum of Cr3+ in corungum was investigated in previous
prapers (Refs 6-9). The ion Cr o+ within the corundum ig placed
in an axial electromagnetic field which splits up the gpin
quadruplet of the lower singlet orbital level into 2 dublets
with the distance 2D = - 0,3824 cu™1 between them. Fop the
construction of the paramagnetic amplifier the authors uge
the levels which (in the case that the crystal axis is orient-
ated parallelly to the external constant paramagnetic field)
are characterized by the quantum numbers M = 372,_1 1/2. If
the crystal axis is turned the states are intermixed and the
transitions betwean gl} 3 levels are allowed. The levels
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S0V/56=34-6-50/51

A Paramagnetic Amplifier and Generator on the Bads of Chromic Corundum

M=-1/2, 1/2 are used for the amplification and the auxil-
iary radiationg excitate the transitions between the levels
M= 1/2, 3/2, The frequency at which the amplification

(or the generation) is carried out is equal to ~ 3000 mega-
cycles and the frequency of the uxiliary radiation was equal
to ~ 15000 megacycles. At T ~ 2°k the System was excitated
by itself ang changed over to the function of a generator.
The exact data cuncerning this amplifier will be published
later. The authors thank A. I. Shal'nikov for his help in
carrying out the experiments at low tenperatures. There are:
1 figure and 10 references, 6 of which are Soviet.,

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR
: (Physics Ingtitute imeni PN, Lebedeg,As USSR)
SUBMITTED: April 1, 1958 :

Card 2/2

17-0"
APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R0008247200



"APPROVED FOR RELEASE: 06/ /

CIA-RDP86-00513R000824720017

X

21(1)° o 50V/56-36-3-41/71
AUTHORS:: - Korniyenko, L. S., Prokhorov, 4. M.
TITLE: A Paramagnetia Amplifier angd Generator with Fe3+-Ions in
’ Corundum (Paramagnitnyy usilitel! j g€enerator na ionakh Fe3+
v korunde)
ol

o "APPROVED FOR RELEASE: 06/14/2000

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki," 1959,
Vol 36, Nr 3, pp 919-920 (UssR) :

ABSTRACT: In this "letter to the Editor" the aguthors publish the results
obtaineqd by their investigations of the possibility of pro-

ducing g Fe3+-ion amplifier angd -generator, The electron
spectrum of the Paramagnetic resonance of these ionsg in the
A1203-lattice has already been investigated in a previous

paper (Ref 9). The F93+-ion is in the g-gtate and has the

electron gpin § = 5/23 in corundum it forms two noneqivalent
systems. For the .cage of the presence and sbsence of the

external magnetic field details of the energy- and spin levels

of thesge systems are dizcussed. For the distance of the

3 doublets of the 6 apin levels of the indivigdual systems in
Card 1/2 the abgence of the ‘#xternal magnetic fielq the values

CIA-RDP86-00513R000824720017- (

S0V/56-36-3-41/71

A Paramagnetic Amplifier and Generator with Fesf—lons in Corundum

ASSOCIATION:

SUBMITTED:

Card 2/2

0.39 and 0.62 cm-1 are given. From the intensity ratio of
spectral lines at 290 and 4.20K it ig concluded that the
lowest spin dotblet in strong magnetic fields splitg up to
levels to which the magnetic quantum numbers M = +1/2 cor-
Tespond, i, e, the 8ign of the constants of the apin
Hamiltonian D ig positive. For the paramagnetic amplifier
such levels were used &8 were characterized by the quaatum
numbers M = -5/p, -3/2, and -1/2. For amplification the levels
¥ith M = -3/2."1/2"ana the transitions induced by auxiliary
radiation between the levels with M= -5/2, -1/2 were uged.
Amplification ang production were obgerved at 1.8% on the
342 om wave (auxiliary radiation ~1,2 em). The constant
magnetic field had an intensity of ~1200 oersted.

There are 9 referenoes, 2 of which are Soviet,

Moskcvakiy gosudarstvennyy universitet (Moscow State Un'ivei;sity)'

November 27, 1958
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2 u. 'J 30d AD58/A101
AUTHORS s Zverev, G.M., .Korniyenko, L.S., Prokhorov, A.M,
TITLE: Investigation of electrcn paramagnetic resonance of iron-group icna

in corundum

PERIODICAL: Referativnyy zhurnal.-Fizika, no, 11, 1961, 130, abstract 11Ve67 (V
sb. "Paramagnitn, rezonans" . Kazan', Kazansk, un-t, 1960, 7)

TEXT: The electron paramagnetic resonance of Fe, Co, V, Cr and Cu ions in ;><’
the corundum lattice was experimentally investigated in a wide frequency (h0,000-

10,000 Mgps) -and temperature (290°-1,79K) range. The observed spectra were giver

a pertinent theoretical interpretation, and the -values of the spin Hamiltonian
constants were determined. Electron paramagnetic resonance of Cu ions in corundum

was not deteoted. The valence states of ions in corundum were determined, and
relaxation times at liquid He . temperafure were evaluated, The feasibility of

using Cr and Pe ions in corundum ' to design paramagnetic amplifiers was experimen.

tally demonstrated,

[Abstracter's note: Complete translation]

Card 171
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A RS s Korniyenko, L. 8., Prokhorov, A. M. ‘
TITLE, Electron Paramagnetic Relonancquf the T13+ Ion in Corundum

PERIODICAL:s Zhurnal. eksperimental 'noy i teoreticheskoy fiziki, 1960, .
yolo 58; '00 5"ppo 1651 - 1652

TEXTs Electron Paramagnetic rescnance of Tis* ions has hitherto been
observed only in iron-titaniua alum. The authors stressed the diffia
culties of interpreting the resulss obtained. In the present work, the
authors have found e.p.r. in T1i’* ions at the temperature of liquid
helium. These ions were isomorphously introduced into “éqj' Three

samples having a mean titanium concentration of :some hundredths at%® were
¢xamined at a wavelength of ~» 3 cm, One slightly’asymmeiric e.p.r. line
(cf.. photograph) was found. The behavior of this line with a change of -the
angle @ between the direction of the constant H-field and the trigonal
axis of the electric field of the crystal is theoretically studied with
the spin Hamiltonian, and the g-factors are calculated and eatimated to

Card 1/2
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AUTHORS ¢ Korniyenko, L. §., Prokhorov, A. M. .
TITLE: - Electron paramagnetic resonance of tha Fe3+ ion _in ooéun- P
dum . ] :;g-r

PERIODICAL:  Zhurnal eksperimental'noy i teorétichea’koy fia2iki, v, 40t,', -
no. 6, 1961, 1594 - 1601 : I

TEXT:* The authors of this paperdidoovered the paramagnetic resonance
speotrum of the Fel* ions in corundum in 1957 (ZhETF, 33, 80%, 1957), i
and later showed that this makes corundum a suiteble material for the’ Lo
- manufacture of paramagnetic amplifiers (ZhETF, 36, 919, 1959). In this L
connection, more accurate studies of the elesctron Paramagnetic resonance . :*
(e.p.z.)of irén'ions in corundum havs now beén ;camied out, e.p.r. spectra
are very precisely meassured for the cases of ‘normal and parallel orien- !
tation .of the trigonal axis of the crystal with respect to the external :
magnetic field at frequencies of (9- - 10)-109cps, and "temperatures of f
290, T7, 4.2, and 2%, The values of the constants of the spin-Hamil- .

Card 1/8
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- Electron paramagnetic resonance ... *  B102/B214 . .
tonlan at various temperétures could be determined' from these ﬁxeaéufe-" e

ments. Direct measurements of the initial energy splittings of s
ground state levels (f

4.29K, and the spin-1

The concentrations of the paramagnetic iong in the samples studied a-/ =
mounted to 0.02 and 0.002¢5. As was shown in a previous paper, the e. Pe

T. spectrum of the Fe3+ions can be explained by means of the spin-Hamil-
tonian 4 B

3 =gBHS 4 D[R _Ls(s + 1)) fardh o+ 8 8 IS EN@ES 4 |
!f%—m+%FM$—%MHﬂ§+$§~M@+U+
+IS S+ 1y L (1)

(g 1s the 'spectroscdpicv.snp'litting factor éghen the splitting is assumed L
. to be isotropig, ﬂ is the Bohr mazneton, S is.the electron apin operator, ‘|
! Card 2/8 o S : ‘
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5/056/61/040/006/005/051
Electron paramagnetic resonancs .,, B102/B214

S, are the operators of the projections to the corresponding axes with

i

the eigenvalue § . 5/2, a is the cubic crystal field constant, and D and
F are the trigeonal crystal field constant). The coordinates L7 40 corre- ,
spend to the cubice 4xes, and z.corresponds io the trigonal one (which -
colncides with the ;1111 direction in the system< ,% , ‘), fThe Euler

angles for the transition from one system of coordinates to the other are
determined, dimensionless coefficients are introducgd, and the diagonal
matrix for the operator Sz of the system of ions.Fe?* and A13+ ig given.

The cases of parailel and perpendicular orientation of § are serarately
discussed. Z’Pz-;ble i gives the esperimentsal resuiis for parallel orienta-
tion and Fel+ sonceniration of 0.02%. For this c¢cncentration, the half
widths of the 1st, 4%h, and 5th lineg were equal to 1042 oe and were
dependent on the temperature; for the 2nd and jrd they were strongly
frequenzy dependent and lay between 20 ang 30 oe. A comparison of the
measurements at 2 and 4.20K shoewed no difference in the values of the \
constants of the spin-Hamiltonian. Measurements of the e.D.T. Spectrum

were alss made ror parallel crientation at 2900g and a paramagnetic {on
concentration cof 0.002%. 1t was found from these mengurements that the

Card 3/8
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€lectron paramagnetic resonunce .. .. B10o2/B214

Fossible divergences of the spin-Hamiltonian constants from the values
given in Table 2 lie within the experimentaj error. It is seen that the
censtants D, a-F, and |a§ increase at the same Tate with decreasing
temperature, while & Tremains practicaliy constant, The results are in
good agreement with those of Bogle and Simmons except for tai,

Table 2
Constants Values of the constants of the spin-Hamiltonian for—
the Fe3+ ion in corundum
290K L T 4.2%%
i :
g 2,003040.0006 | 2:.0032+0.0007 ; 2,0029+0.0007
D. oe +1796.440.¢ +1836.240.6 | 11838.540.6
a - F, ce | + 353.240.4 | 4362.610.5 |+ 362.740.5
a , oe 1 248.7+1.0 } 254.141,3 253.5+1,3

Card 4/8
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Electrqn paramagnetic resonance ... B102/B214 S -

The experimentally observed spectrum for perpendicular orientation can
elso be described by the Hamiltonian (1) and the constants from‘Table 2 i .
for parallel orientation!). The energy 1eve1.difference‘correaponding.3A
to the resonance transitions can be calculated from- that experimental i
value of the resonance field. A comparison of experimental and theoreti-
cal results is made in Table 3. Direct measurements of the primary SR
splittings (ground state(6S) spin doublet) at 290 and 4.29K gave the . . '
following values: :

T w2900 K : S Ted2K
. ’ : Ay, wezy: 1176824 (1175946) - 12046413 (120442)
g . Ay meay: 18873%11 (18860::6) 19298+ 3 (10291:£6), '

A1 is the energy difference between the middle and the lower doublet, and
Az that between the upper and the middle doublet (in Mc/sec). The values '
in parentheses have been calculated with the help of the constants of the f

, i
Card 5/3 ' . o . , -
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Electron baramagnetic resonance ‘e B102 B214 . . o

. 8pin-Hamiltonian at haO'according to the

P e ————— e

1

o -2-ga;}~_

tH-measurement gave“for a Fel+ concentration off 0.002% the value ofr :

(12i1)-10"3 se¢, and for a Fe3+ conceniration of 0.03% the value of

(821)107% sec. The authors thank R, P. Bashuk,, ang A. S. Bebohuk for - !
Supplying the samples; G, A. Feshchenko (deceased)»for discussions; and
V. A. Kozlov, ang N. G. Slovetskaya for help in heasurements, M. -,
Vinokurov, M. M. Zaripov, and N, R. Yafavev are mentioned. There ‘are

3 figures, 23 tables, and 10 references: = 3 Soviet-bloe and 7 non-Soviet-
bloc. The most important references to English7lnnguage publications

Tead as follows: V. H. L. Pryce. Phys. Rev, 80, 1107, 19503 M, J. D,

Powell ‘et al. Phys. Rev, Lett,, 2 145, 1960;7¢G. 5. Bogle, H, F, Simmons,
Proc. Phys. Soe. 73, 531, 1959, o

ASSOCIATION: Institut yadernoy figpiki Moskovskogo gosudarétvennogo uni-
Card 6/8 ' ' ' ’
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Electron paramagnetic’ resonance ... B102

versiteta (Institute of Nuclear Physics of Moscow State
University) . v

SUBMITTED: January 4, 1961

Legend to Table 1: 1) temperature, 2) frequency in Mc/sec, 3) resonanoe
values of the magnetic field (in oe) oorresponding to the given trane
sitions,

Pesouancu‘me SHANEURR MArHHTHOrO noasn {Qe}, €o0TDETCTRYI0-
Testnepa- YQacrora, (:i' uiite palanyrum nepexog
Typa, °K Mezg

@ Jes2 ’24——-4 ’3‘-—0" ’ 23 ! 12

290 9641,7 | 752,5 | 3489,3 3595,6 7624,8 10147,2

(752,5)- (3490 5) | (3595,3) | - (7624, 8) 10146,8 . S
77 9838,4 ( 87) (3537'3) (:%(ggg% (7789,9 (10383 ) . i

77 7 7789,7 10363, 0 o
4,21 0846,8 | 779,4 | 35028 3863, 0) (7798'0) -(1037a 5) . 2

(1719,8) |(3592)5) | (3602 5) | (7798, 0\ (10375,7) .

Card 7/8
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[translator]; MARKOV, V.. [transla

t:a?51§;fr]; ZVEREV, G.M,
r}; SRMAD .
POPOV’ R.Yu.’ red.; IOVLEVA’ I‘.A 2 Nov’ T.A., red.,
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oy tekhn. red-

ptical masers (lasers)Opticheskie kvantovye
eneratory
(lazery), Moskva, Izd-vo inostr, lit-ry l;iz.g 11 pory
Translated from the English, (MIRA 1=~i1)
(Masers)
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Report presented at the First Int«arnnt.loml Coﬁfgrence on

Paramagnetic Resonance, Jerusalem, Israel, 16-20 July 1962

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-

I NI

34231
8/181/62/004/002/014/051
24,2900 (105S,1144,163) B102/8138

AUTHORS Zverev, G. M., Korniyenko, L. S., Prokhorov, A, M., and

Smirnov, A. I.

TITLE: Electron paramagnetic resonance and spin-lattice relaxation
of the Er3+ ion in a CdF2 single crystal

‘

PERIODICAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 392-395

TEXT: Er5+ was introduced as an isomorphic impurity into Csz, in which
the fluor ions form a cubic lattice, the Cd ions being in the centers of
cubes formed by the anions. The !’r3+ ions replace Cd ions. The e. p. r.
measurements were made at 4.2°K, with several different frequencies‘a.nd

for an Er3+ concentration of 0.1%. The following spectrum parametenrs.

were determined: . l)<

Card@s/

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000827200170

I e T

St T4 PR TRV R SRR

34231
8/181/62/004/002/014/051
8

Electron paramagnetic resonance and ... B102/B13
v, Mc/sec | € A; oe
9500 6.758:0,()10 73.0:1.0
25800 6.745+0.005 -
72000 6.735:0.005 73°9ﬁ1'0

The frequency dependence of the g-factor is due to the contributions of
the wave functions of the excited states. The field-induced change of
the g-factor can be determined by using perturbation theory:

g =g, [1-‘&%ﬁ](1|3z| 2)| 2] X

g, is te gfactor at H=0,/\ - Landé factor, f is the mean distance to the
nearest upper level of the state group (2): {i‘ 1}-, +5‘ -2, 1—1-}

Card 2/" (_/
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3h231
$/181/62/004 /002/014 /051
Electron paramagnetic resonance and .., B102,/5: .
(ﬂ and I%} denote ‘the ground and excited states.

A= (2u3110.05)~10'2cm—1, Spin-lattice relaxation was studied by the
continuous saturation method and by the pulse method with 3.2 cm waves.

methods, e. g, between 16 and 18°K from epr line broadening. Though
S. A. Al'tshuler has developed a theory of spin-lattice relaxation of

rare-earth ions, (ZhETF, 24, 69+, 1955), the experimental results for Er3+
ions in a cubic lattice can only be explained qualitatively, At

T<4°2°K, 'qhm-1, at higher temperatures the course of C&(T) cannot be
described by an exponential law of the 7;~T'n type. This is due to

anomalies caused by other bi- ard trivalent ions. 1. . Belyayev,

Kh. S. Bagdasarov and v, Ya. Khaimov-Mal'kov and P. P, Pashinin are thanked
for help. There are 1 figure, 1 table, and 13 references;: 5 Soviet and

8 non-Soviet. The four most recent references to English-langnage d(
publications read ag follows: M. Dvir, W. Low. Proc. rhys. Soc.,, 5. 15n,
1960 W. Low, Paramagnetic Resonance in Solids, p. 130, New York - Londern,

Card 3/0({
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3l 23}
) ‘ S0 /62 /004 /002 /614 /0%
Electron puramagnetic rescnance and ... B102/B138 /o0z/ !

19603 €. B. P. Finn et al. Proc Phys. Soc., B77, 261, 196
. . . . 261, 1961; J. M. Raker
et al. Proc. Phys. Soc. B73, 942, 1959, ’ 0T e Bk

ASSOCIAYION: Moskovskiy gosudaratvennyy universitet im. . V.
Lomonosova (ldoscow State University imeni 4. V. Lomoncsov)

SUBMITTER - August 14, 1961

Fig. Time dependence of qq for Er ¥,
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KORNIYENKO, L,S.; FESHCHENKO, (3,A, [deceased]

Calculation of the matrix elements of the transitions between
Fe3+ ion levels in corundum for an important practical cass,

Radiotekh, 1 elektron 7 no.7:11241-1243 '62, (MIRA 15:6)
(Paramagnetic resonance and relaxation) (Ferrates)
(Corundunm)
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33995
8/056/62/042/001/009/048
X%??M (/055,//«/;/,//;:9 B125/B108

AUTHORS Korniyenko, L. S., Pashinin, P. P., Prokhorov, A, 3.
—_—
TITLE: The spin-lattice relaxation time of the Ti3+ ion in corundum

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 65 - 66.

TEXT: The time of spin-lattice relaxation of the T15+ ion in corundum
was measured with the method of pulsed saturation at liquid helium
temperatures by means of an apparatus described by P. P, Pashinin and
A. M. Prokhorov (ZhETF, 40, 49, 1961). FEarlier estimates by L. S.
Korniyenko, A, M. Prokhorov (ZhETF, 38, 1651, 1960) have yielded a

general form of the temperature dependence of Ty A saturating pulse of

10 - 20 mioroseconds with a peak power of .1 watt produced at 2°K a gharp
sag in the epr line. The external magnetic field was parallel to the J(
trigonal axis of the crgstal. By applying the saturating pulses every

four modulation (50 cps) periods of the magnetic field it was pogsible to
observe the behavior of the sag in the line between two successive pulses.,

The first epr line corresponds to the application of the satwrating pulse.
Card
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33995
s/056/62/042/oo1/oo9/o4e
The svin-lattice relaxation. ., ~ B125/B108 :

sec,
T is simply the
Ty> 7 in the case that the sag width

decreases (not observed in the prasent experiments) owing to cross o
relaxation within the line. No sag in the line was observed at 4,27k
gince the saturation power wag too low., The appearance of a sag in the
epr line at 2°K under the action of a brief saturating pulge may be

explained as follows: If the T13+

gnetic field is parallel %o the trigonal axis of the
c¢rystal. With randomly distributed Til* ions, the values of g, for the
individual ions are different from zero, and the resulting non-zero
contribution to the epr line is tha greater the more the position of the

Ti3+ ion departs fron the corresponding zero value of gL- Because of the
random distribution of the ions in the orystal, ions with similar

Card 2/3
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The spin-lattice relaxaticn... B125/B108

g-factors may be far from one .another, which renders their cross-
relaxation interaction difficult. On the other hand, this interaction is
very weak within the line owing to the small value of 8- R. P. Bashuk
and A. S. Bebchuk are thanked for having prepared the samples, and

G. M. Zverev for discussions. There are 1 figure and 2 Soviet referencus.

ASSOCIATION: Institut yaderﬁoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of MNoscow State
University)

SUB¥ITTED: July 26, 1961
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AUTHORS: Zverev, G. M., Karlov, N. V., Korniyenko, L. Sey .

Manenkov, A, A., Prokhorov, A M.,
TITLE: Application of paramagnetic crystals in Quantum electronics
PERIODICAL: Uspekhi fizicheskikh—nauk, v. 77, no. 1, 1962, 61 - 108

THXT: VWestern and Soviet studies during the period 1932 - 1962 concerning

the progress in the application of baramagnetic orystals for building

Guantum devices are reviewed. In these devices, which are ugsed in the .
fields of radio and optics, negative temperatures sro produced by : b///
auxiliary radiation. /The following prodlems are discussed: energy levels .—
Of paramagnetic ions in erystals; relaxation phenomena in phramagnetic
crystals; (paramagnetic) quantum azplifiers of the radio range (para-

magnetic resonance amplifier PRy (RPU), paramagnetic progressive wave
amplifier NYSG (Pusy)); quantum generators and amplifiers of the optical

range (optical quantum generators with Tuby and fluorite, quantum ampli-
fiers, quantum counters). Finally, the great progress achieved in quantunm
electronics during the short time of its existence is pointed out: ;

Card 1/2 _ .

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R004720017-

R N A S B

| 5/053/62/071/001/001/003 |
Application of paramagnetic... ‘ B117/B112 :

establishment of highly accurate frequency stendards for various purposes;
development of low-noise paramagnétic amplifiers of the radio range and’ of:
optical generators having a high degree of coherence and high spectral
radiation density. The guick progress of quantum electronics and its pro- L///
aising prospects,are the consequence of its development on the basis 0f  ‘wee
already existing technology. Progress was first achieved -in the radio

range, and later in the optical range. At present work is in progress in
developing the entire range, including the submillimeter~- and distant
infrared range. There are 27 figures and 134 references: 45 Soviet-bloe

and 99 non-Soviet-bloc., The four most important English-language refer-
ences are: J. R. Singer and S. Wang, Second International Conference on
Quantum Electronics, Berkeley, 1961; W. G. Wagner and G. Birnbaum, Second
International Conference on Quantum Electronics, Berkeley, 1961; ;

R, VW, Hellwarth, Phys. Rev. Lett., v. 6 19 (1961); A. L. Schawlow,

G. Z. Devlin, Phys. Rev. Lett., v. 6, 96 (1961),

Card 2/2

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0
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APEIC/ArGE mfﬁs?/&sﬁss/ﬁmla533.“99-4/91.{/170.—2;)_/%f’é}fgﬁzﬁ'.ff, (b)-afes(t)z— |
ACCHSSION NR: APiOo1sgR. - - o KNG R
Lo R smysyosspsssr
WIHOR: Kesk, N. Ye:; Komtyeo, 1 5u; Satmov, avz, 0 QF. . S

TTHE:  Feresegnetic selemtion of Fe aup 3¢ tons tn coruntim 5

SOURCE: s e T LR L e DL » :
L Fizika, W¢;ﬁng tela, ¥:.5; no. 6, 1963; 16681672
TOPIC T4GS:  peremsenetic relexabion; Fo.. i
ABSTRACT: _Spinalettice relamsttmeting bonmme s o

: » tionetime by T e e T

Fe sup 3% - e ey measuranents hav el :
cases bg: lons ;:;Wm;bx.thq:method of pulse éatur::i:senana i oot in

‘ transverse saturetion, -: The study  1nvolved tremeicie Ein»s:me_ -

semples of varions foy . ' well es parellel and perpendicylsy artintattos e

s wos fomn curation, The temperature dependence of onsof -}

‘Fe:sup 3¢, corundum
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1, 10018-63 ’
“ACCESSTON m. AP3001£8

’ perpendicular orients.tion 'co 10 and 7 msec for the first and. second .
transitions, respectively. “The Anfluence of spin ﬂross-relaxation was - B ';} - .
found to he strongest with: par&llel orientation. Orig. ert. has: 3 fovmnlas, L
o figures, e.nd 2 tables. R : : S , .

ASSOCIATION:  none iR SR

SURITTED: oupeb63 DM‘E ACQ 01Ju163 ﬂ_ ~ ENGL: 00

S'UB'CODE_i- 00 '_.003 . OMEER: 005
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ACCESSION e Apsaossm

'?_;AUBHOR Kesk, ¥, !e.;kom:ganko' L. s.,‘mkkom, A, xs.; pm;-, ¥

= i Eiﬁ% Ny :
~if TITLE!  Blectronm. pe.r:amagnetf_ resonance ‘end: snin«lattice Felaxatic : T
D - mpurity ion in the cm Singlg.crggtgl labtice -

E ;"scmca-' Fizika tverdogo tela, ¥. 5y m0, 8, 1065, 2305-230§

. TOPIC TAGS: electron parmnggnetic n.senance Hd”“ ion spin-lattice relexa.tion, ¥
celcium ttmgs‘ce.‘ce cr}ste.ls neodymiwn—doned ~e...citm ’cimgstaﬁe , :

A.'BSTRACT- : A s»uo.y of EPR spectra aml spm-la.ttice relexa.ticn cf the mi’*‘ fon-
" -4in the Ce}.'OI; lattice has been: ce.rrieql out et liquid heliwm témpere.tures on tb.e
" 3-cm band, - The. observed spectrum consisted of ome intense Iihe. produced by even‘
isotopes end two systems of eight coliponents esch produced by -0dd ‘{sotopes 4145
. end MAS, Angeler dependence of the spectmm indicated e tetregonal syrmetry
B of the crystal field S\mmunding theion, Perpendiculer and parallel g-factors
--end the superfine splitting factors for the 0d3 isotopes were determined.  T&
. 4s shoum that at temperatures above 6X the relaxation is determined by nenresonant
‘,wo-pboxmn processes. &10? tha.t tezmere.uure, vhere single-uhonon procasses"

Cord 1/2;;
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; pin-lattfce relaxation heeoaes

: ceuse -of the plionon - “nmmttbgneck"effect;%eh the therm d-:
¢ 63 In the case of sufficfent '
*narrow. ’mttleneck*. effect ia ndirobs d‘i

pin-lattice relexation can be datesmings

", of the Spin system fa veekly dfstind

O e et

.| ASSOCTATION:  Noskovakiy
_(Moscow State University

| SUBMITTED: Oprenss
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L 4970-6 | P (n)-2/Ed b1 ) /EWR g {m)/BDS {
T UESTR )2 mrc/&sn/zszx-z » : £ .NGI‘/MI‘[JHB/LIP(C}/K/EF
- ACCHSSTON NR: API00532 ___1/531005’0‘33!2 [z

SCURCE. Fizim tver&ego tels., v.

TOI’IC TAGS: spf.n-lﬁ.ttice relaxaticn,w single-phmm ‘precess R ‘213“ ien, ﬁitaniu-ﬂ
dopea corund.\.m, eleetroa parmgnctic msmaace, pulse-satmtion mthed.

- A:BSTRAGL‘- e spin-l&ttice rele.xaﬁicm of the T3¢ im in eorundun has ‘baezx
- gtudded by the puise saturation methell. - Experiments were conducted using. e
- surerheterodyne spectroscope in the - ‘leem band. A cryogenic cavity wae employe&
{ vhich allowed rotation of the sample gwound two mutually perpendicular axes cnd
. thus peruitted all possible orfentati¢ms of the crystal m:ﬁs with respeet to the
: external magnetic field for crystels with exfal symed The temperature.- dﬁ-
vendence .of spin-lattice relaxafion fxi the 1.7 to 35K mge was determined.. -
It was shom that below the &K rel&xaisim 45 ‘determined b: ginzle~phonon proeesses
" and the relsxetion time veries es e exp{d/ir) et &= (302 3) cu~, The dependence
. of velaxation time 4n single-phonon processes om ‘the externsl megnetic field .
. determined on the b is oi' Ouh"‘l‘ ml&i.ioaehips and. the ve.lue of the expcrinentam'

'Carrdr 1/2 -
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- £%: gacé& q,u&uf:ative and q,usntiﬁative egreemenﬁ with
;.erperimen’ca.l resultss - "The authors thank G. K. Zverev for a fruftful diacussf.cn
| of results of the present vork. Or:t@. mms and 2 fomulas

_ A.SSOCLATI!H' tucskmk:iy gcsuu&ratvenny*y tmiversitet im. H v. Lanonosm
; (:Icscow State University)

s
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AMENITSKTY, N.A.: KORNIYENRO, L.5.; SMIRNOV, Lode
Spectroscope for atudying the spectrum end spin-lattice
relaxation of paramagnetic substances at a wavelength of 8 mm,
Prib. i tekh, eksp. 8 no.6:119-121 N-D '63, (MIRA 17:6)

1. Nauchno-iseledovatel'siiy institut yadernoy fiziki
Moskovskogo goswlarstvennogo univeraiteta,
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ACCELSTON WRi APLO13S21 5/0181/64,/006/002/0549/0553
CAUIHORS:  Kask, e Yoo} Korniyenko, L. S.; Faidr, M. '

" Ti'l‘LE: Electron paramg;i;ﬁi&#{;;:;;ncc; and spin lattice relaxation of the Na3*
ion in single orystals of CaFy

SG.HCE: Fisika tvordovo tols, Ve 6, nve 2, 1964, 549-553

10FIC TA:S: electren paramagnebic rosonanae, spin lattice relaxation, Na3* fon,
Caty, single crystal, fluorite, tatragonal apectrum, teuragonal symmetry,
_orthorhombic spectrum, ortherhombio symmelry, absorption lins, g factor, para-
" magnetic ion : : , ,

ABSLHACT: The authora studied the specura of ions in c¢rystalline flelds of
tetragonal and orthohozbic symmetry atv a frequency of 9500 moracycies. All
crystals investigaled showed identical spectra correspoacing to ihe tetragonal
and orthoricmbic symuetry in the vicinity of the paramagnetic ion. Yiith increase

# in the concentration of Nd ions from 0.3 to 14 hhe orthorhcablc spectrum grow in
intensity relatia to ihe intensity of the tetragonal spectrum at a rate approx=
inately proportional‘tq the square of the concentration. The orthorhombic spectrua

Fromi

| Cord 1/37 ) ~ B
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- AGGESSION NR: APLO13521

may roq.,emgm,lj be due to the rephcment of three Gaz‘ ions by two paramgmtic
“trivalent atoms, Measurements of the principal values of the g factors gave
= L,L410 ¢ 0,010 and g, = 1,300 + ..).003. The width of the absorption line at
hH’.Lf intensity and when éhe external magnetic field was parallel to the tetrag-
"~ onal axis of the crystalline field was found to be 10 oersteds. "The dependence
of the spin-lattice relaxation time ¢n temperature is shown in Fig. 1 of the
Enclosurs, "The authors express their thanks to Professor A. M. Prokhorov for
his useful discussions of the results of this work." Orig. art. has: 1 figure
- :";-""ASSOCIATIOH: Nauchm-iulodoutd'lludy uumm yadu'noy thﬂd. mu (Sc:lentific S
* ' Research Inatitute nt Huolur Phycicm mu) S

| SBITD LSeps |

.SUB CODEg m \ 254
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© ACCESSION NR: AP4012567 e s/ooss/“/o«/oox/oaas/os89

;ﬁ - AUTHORS: Raminskiy. A. A.: Korniyenko. L. s ' uakarenkd‘ L. V.3
-l . Prokhorov, A. M.; Fursikov, u..a: \

[ TITLE: Investigation of lt:l.mulntcd emission of Nd 3+ in calcinn
b fluorits at room temperatu:e

i SOURCE: Zhurnal eksper. i teorst. fiz;g v;“46..no. 1, 1964,'386-f;
. 389 - |

TOPIC TAGS: stimulated emilsien. molecular generator, maser, cal-
cium fluorite, neodymium impurity, neodymium doping, emission wave- .
length, emission time dependence, radiation structure, fine struc- .
ture component,

ABSTRACT: The only fluofite doped with Nd3 prev;ously found to ex~
hibit stimulated emission at rocm temperature was SrF, (L. P. John~- .

son, J. Appl. Phys.,v. 34, 897, 1963). The authors report tests -1 :A
Cerd  1/3 |
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crystals grown from the melt in a fluoridiﬁq atmosphere b& louiring"f_
the crucible. Emission was ocbsorved in crxystals with neodymium
oxide concentrations 0.3 and 1.5%, the approximate wavelength being
1.047 micron, The system was excited by absorption of light from a - *

flash system at 14,000 cm * above ground level. Emission correspond=
4

. 4 '
ed to the Fy /2 = 111 /2 tranlif:ion. The illuminating system con

sisted of an elliptical system with the crystal in one focus and the

flash lamp (80-mm glow column) in the other. The time dependence

of the radiation was determined with a photomultiplier and oscillo-
8cope. The structure of the radiation was determined with a spec-
trograph having a 600 line/mm grating. Por the crystal with 0.3%
neodymium oxide the emission iine width was o3PpProximately 3 A (4
fine structure components), increasing to 5 A (12 components) for the
1.5% crystal., “The authors are ¢rateful to v. v. Osiko and Yu. X.
Vororko for supplying the fluorite crystals and for fruitful disg-
cussions." Orig. art. has: 2 figures. .
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! the effectiveness of pumpin roposed.’ F'ive different - ref‘xectors are
“investigeted, snd dabtd for three:of-these nre tabulnted. Diagrams shov the cros
gections of tbe thren'ireﬂectsra sad ihe field distribution inside them, Partle- |
£ ffecﬁ of reflection from the end wall :
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- givergence was AppIox v The: yatem: ¥s availa erbr
. point sourdes of light end simpli Y& problem-of-eliminating the unnecessary .-
portion of radietion from the tatier. spectrum by means of stendard plane filters
To fuprove the transmittance of-the poirt-source; the standard elliptical alumipum-
coated mirror can be replaced by a mirrcr with an interference coating. This will
increase the effiéfency of the entire syatem by 30%. The use of mirrors vith digm
_eters up to 450 tm will 'further increaseefficiency by 10—15%. Tc -reduce the ex-

_eitetion threshold, the crystal ends:shoukd be terminated with multilayer: dielectric -

| mirrors -end the- condenser ‘should be mader:of an-optically homogeneocus material with:!
te lerge refractive index. -The:deaign o' the punping system -and the characteristies .
3 ' of the nump lemp ere such as to'incresse the volume of active meterial several-fold;. .
which will result in an increased outputi: The system cen be used reedily for the -~ -
‘excitetion of lasers dperating on other active materials. Crig.. art, hesi 2 fig-
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Excitability of a contipuous laser. Zhur, priki, spekt. 3
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lcr.fering tha ‘erieibla ; als were inwatigat;e&, ong grovn” .‘m e
| fivoriding stmosphere ot normal preagurs; permiiting the presence of oxygen, and -
| the other obbeirned in & fluorins siposprere st high pressure, when 1% cem-be ag<-
gumad thot no oxvgen if present: - Tho reasurements wers made at liquid-heliwm -
. . temperature end st 1h.h; 14,7, and 38,7 Qes, mostly on the semple of the secend

- %yps, in vhich'spectra- ef;tﬂ'izs‘agmml a0l vhemhic eymmetry were chserved.. In
erystale of the "i_rs{‘. typs, which were investigated cnly st 14,3 Ges, only oms

leia 2y
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Tne line fs ematrical 1t8-half-vAdith at para.llel Mentatien of the semple
iz 20 % 1L ce, The treusition takes plaie between levels with ipitial gplitting,
et is evidenced by the ebsgnce of reeomuice at 3-cm frequencies. The largest

; spectrun intensity was cbserved when the microusve f£ield wes parallel to the

; crystal axis, The constantg of the splh Eamilionien were zeasured ond the teme
: perature dependence of the gpin-lattice relexation time was determined. The

values cbtained for the 1 time ab Bi2K were 0.3 and k& msec a4t 14.5 and:
38,7 Ges,. respectively; gxrsifiedratic dependence on the frequency.
"The swihors thank A, M. Prolhoroy for 'nierast in ths work and Por useful dis-
cuzzicns. Tha guthors also- thank V. Y. Oslko, Yu. K. Voren'ko and M. M, Furgikov .
for mmﬂying the cryetals and’ forwfmibm. discussion, end A, 0. Rybaltovekiy fox' .
particinating in the- experi@enta‘ *0rdyg. art; heot L Tigure end 3 formulas, o

foe] -

g

ASSOCTATION: ?éozsknvskiy goaudarstvenny'r universitet im. M. V. Lomonosovs .
} (_‘iesc:r S‘au‘&a Uni?m‘sit:;) s
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|| WTHOR: Kantnskiy, A, A.g Komiyonko, Ly, 8e5 Litwak, D, M, fj |-

| TITIES

Possibility ofvexciting'ai_ ‘coht»imiaus»-ecﬁon optical laser
SURCE: Zurnal prikladnoy spekiroskopily ve 3, nos 2, 1965, 11-123

TOPIC TAGS: laser, mexrcury lamp, ruby laser, light excitation, xenon lamp motion
{ Ploture projector e s o : .y

ABSTRACT: The 'progsr "selsoticn of” squrces of light excitation ig
important in the development ~ of continuous-action optical lasers, -
In this connection the euthors present formulas suitable for eval- !
uating the excitation thresholds and glve data on the spectral
emission of Soviet-produced lasers. Further, éxperimentally ob-
tained absolute figures on the power that can be obtained over dife
ferent spectral intervals with the aid of the OKL-3a motion-pice |
;ture projeotor are glven. This projector is Used since at present !
ibhere are no selective emitters with sufficient bover to excite
‘lasers, and, hence, sources emitting over a broad spectral range
‘have to be used., A comparison of the theoretical evaluations . and
‘eXperimental findings on measurements of the spectral distribution
-of emlssion shows that a meroury lamp.may pe___x:_qummended_*for

Cord 1/2 ' UDC: 535,89
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‘exeitin rub;{,‘u/while & xenon lamp may be recommended for exciting

| wa3t, u’T, agg.pyzf, -It 1g also expedient to use a»t‘;g_n_gstefx;}*amp;
| to excite DY".! Tho authors, thank &: Ki Shevoherikp for hi valuable»® <.

= Orig, arte hast 2 figures, 25 fommlag,'ami 3 tablas, ZJ'PRS N
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(Quantum electronics) (MIR4 15:6)
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 HORNIYENKO, N.M,, inzh.; MIROSHNICHENKO, Yu,M., ingh,

Automation of b4
9-10 Jo 163, tuminous emulsion plants, Avt, dor, 2§ no.b:

(MIRA 16:8)

(Bitumen)
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inggsr;liiem;o,uﬂ.b\:. Behydrating and desalting petroleum in Rumanian petroleum
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nefti. Insotrannaia neftisnaia teknika. Dobycha Tomataiy

(51-26302) TP630.K67
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KORNITRIXO, H.Ye.
RO SIS R

Glued sheet flooring, Rats, 1 1zotr. predl, v strof, n0.96:18-19 sk
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"Tests of the New Preparation LPp for Treatment
of Blood-parasite Disesses," P. Xorniyenko
(Xoneva), 4 pp

"Veterineriye" No 7

Synthetic serum was created at the Institute
of Orgenic Chemistiry, Acedemy of Sciences y by
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Subject 1 USSR/Aeronautics - Model bui}ding
Card 1/1 Pub, 58 - 11/13
Author s Korniyenko, P., Sportssan 1/c, Champion at the Model-Building
pe on of" the Institutions of Higher Education in Aeronautics
Title ¢ Building of rubberband-propelled models

Periodical H
Abstract ]

Institution $
Submitted $

Kryl. rod., 10, 20-21, 0 1956

A technical description of the model produced by the author at the
All-Union Competition of students of the institutions for higher
education in aeronautics. 1 drawing.

None

No date
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FEDORCHENKO, I.M.; KOROBKO, MaIc‘; PUGIN, V,5,; MARTYNYUK, G.F.; KORNIYENXO, ;
PoA.; KISELEV, Yu,Ye,

Using ceramic metal filters for the purification of samples
of flue gas from open-hearth furnaces, Porosh, met., 5 no,10:
100-106 0 '65, (MIRA 18:11)

1. Institut problem materialovedeniya AN UkrSSR,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720017-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R00082472001- |

ACCNRI AP6036907 , ( N) SOURCE CODE: UR/0226/66/000/011/0089/0092

AUTHOR: _Korniyenko, P. A.; Kostornov, A. G.; Pugin, V. §.

ORG: 'Institute of Problems of Material Science,AN UkrSSR (Institut problem materialo-
vedeniya AN UkrSSR) . : '
| TITLE: fethod of ménufacturing large porous wall pipes

-

B SOURCE: Poroshkovaya ‘metallurgiya, no. 11, 1966, 89-92

TOPIC TAGS: stainless steel, pipe, porosity, metal Joining, powder metal sintering

ABSTRACT: A procesa for joining large porous stainlems-steal pipes into longer
sections and for joining Kh17N2 cast stainless-steel flanges and end plates to pipe
ends has been developed. Extruded (100 x 90 mm) pipes 400—450 mm long are joined !
into sections up to 2 m long by sintering using cementing paste containing carbonyl
nickel powder and glycerin. The sintering is done at 1000C for 1 hr. A section up
to 2.m . long has a filtering area about 0.628 m2 which can be used for filtration of
aggressive gas media. Sintered joints have a porous gtructure with pores smaller L
than in sintered pipes. The joints ensure satisfactory rigidity and strength of
sintered parts. Orig. art. has: '3 figures.

SUB CODE: 13/ SUBM DATE: ' 21Mar66/ ORIG REF: 004/

Card 1/1
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KORNIYENKO,P.M.; GLOZMAN,I.A.; ANDRYUKHI,].Ya.; ZHARKOV,I.N.
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Small-size clay slabs for wall facings. Rats. i izobr.predl. v
stroi. no.108:24-25 '55, (MIRA 8:10)
(Walls)
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FEDOROV, M.A.; DMITRIYEV, A.V.; LUK'YANOV, S.V.; KORNIYENKO, P.P
el bt Sl

Studying the process of the hydraulic fracturing of
?2281 seams, Nauch, trudy WNII Podzemgaza no.6:66-78
. (MIRA 15:11)

1. Laboratoriya gazifikatsii kamennykh u
gley Vsasoyuznogo
xx{chno-issledovatel'skogo instituta podzemnoy gazifikatsii
oY.
(Coal gasification, Undergrcund)
(Hydraulic mining)
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